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Pre-Amplifier Design

common collector
(emitter follower)

common emitter
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Pre-Amplifier Circuit



Pre-Amplifier Design

Vin = 2Vpp @15MHz
Vout = 9.6Vpp
Av = 14dB

Vin = 0.3V @1 - 20MHz
1V = 0dB, 0.3V = -10.45dB
Av = 13.5dB

green = Vin, blue = Vout

Point of operation:
Ie 2N3904: 24mA
Ic 2N2219: 64mA
@10V → 0.7W
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Difference between CB, CE, CC BJT transistor configurations

BJT is a voltage dependent current-source → can be used as an amplifier

https://www.tutorialspoint.com/amplifiers/amplifiers_based_on_configurations.htm

https://www.rfwireless-world.com/Terminology/CB-vs-CE-vs-CC-transistor-configurations.html
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Output Impedance of mixer AD831

Ω! 

Ideal OpAmps: infinite input impedance, zero output impedance

Closed-loop output impedance or open loop output impedance, both designated by Zo. 
Zo is defined as the small signal impedance between the output terminal and ground. Data 
sheet values run from 50Ω to 200Ω.
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Design of the 2N3904 common collector stage

Selected: 

CC input impedance >> 50 Ω→ impedance 

Ic = 20mA
set Vout in the middle of  Vdd ~6V

VBE = 0.7V

RE = 
6𝑉 −0.7𝑉

20𝑚𝐴
= 265 Ω → 220 Ω selected
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Design of the 2N2219 common emitter amplifier

Selected: 

IC = 60mA
choose a RE to have negative current feedback for 
temp. stabilization
allow max. voltage swing on the inductance
Go for 2V on RE 
2𝑉

60𝑚𝐴
= 33 Ω → 3x 100 Ω in parallel

VBE = 0.7V

2𝑉+0.7𝑉

12𝑚𝐴
= 220 Ω
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Impedance Matching

Output impedance = input impedance = max. power transfer, lowest amout of reflections

https://www.electronicdesign.com/

N = Ns/Np = turns ratio
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Impedance Matching

https://www.electronicdesign.com/

Pp = Ps

N = Ns/Np = turns ratio

𝑍𝑠

𝑍𝑝
=

𝑁𝑠

𝑁𝑝

2
𝑁𝑠

𝑁𝑝
=

𝑍𝑠

𝑍𝑝

NsNp

1000 Ω 50 Ω

Ns = 0.22 Np;   Np = 10 turns                Ns = 2 turns

0.22 =
50

1000

N = 1 : 5


